Development and application of an in vitro apoptin kinase assay.
Apoptin, a protein derived from chicken anemia virus (CAV), induces apoptosis selectively in human tumor cells as compared with normal cells. This activity depends on phosphorylation and relocation of apoptin to the nucleus of cancer cells. Here, we describe an in vitro kinase assay that allows the biochemical characterization of apoptin kinase activity in tumor cells. The kinase phosphorylates apoptin in a strictly ATP-dependent fashion and in a broad salt range. The kinase activity is present constitutively in both cytoplasm and nucleus of various human tumor cells. Q-column chromatography showed that both cytoplasmic and nuclear fractions have identical fractionation characteristics, suggesting that the same kinase is present in both cellular compartments. Kinase activity derived from positive Q-column fractions bound to amylose-maltose-binding protein (MBP)-apoptin and could be eluted with ATP only in the presence of the cofactor Mg(2+). Apparently, unphosphorylated apoptin interacts with the kinase and is released only after phosphorylation has occurred, proving that our assay recognizes the genuine apoptin kinase. This is further corroborated by the finding that apoptin is phosphorylated in vitro at positions Thr108 and Thr107, in concert with earlier in vivo observations. Our assay excludes cyclin-dependent kinase 2 (CDK2) and protein kinase C beta (PKC-β), previously nominated by two separate studies as being the genuine apoptin kinase.